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(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a genera! method of making easily 
actualizable the switching of an OS to be booted on a computer. 
SOLUTION: While a 1st OS is running on a computer, information for booting a 
2nd OS is downloaded (130) by browsing homepages or receiving electronic 
mail, a device driver is actuated after password matching, and a request to 
hook an OS end is made (134 to 138). The device driver performs a process 
for hooking the OS end at the request and after the downloaded boot image 
file, etc., is loaded to a main memory, the process is interrupted (144 to 148). 
After the OS ends, the process of the device driver is restarted to change the 
mode of a processor (150, 152) and then a batch program is started. 
Consequently, the 2nd OS is booted with the boot image file loaded to the 
main memory after various preprocesses are completed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information for making the 2nd different OS from the 1st above OS boot in the state where the 
1st OS is working on a computer is acquired under control of the 1 st OS. If the information which carried out 
[ aforementioned ] acquisition is written in the main storage of the aforementioned computer and the end of the 
1st OS is detected The control method of a computer of making the 2nd OS booting on the aforementioned 
computer using the information written in the aforementioned main storage, without eliminating the information 
written in the aforementioned main storage. 

[Claim 2] The control method of the computer according to claim 1 characterized by acquiring the information 
for making the 2nd above OS boot by receiving as a file from the exterior of the aforementioned computer 
through a communication line under control of the 1st above OS. 

[Claim 3] The control method of the computer according to claim 2 characterized by once memorizing the 
information which carried out [ aforementioned ] acquisition to the secondary storage of the aforementioned 
computer. 

[Claim 4] The information for making the 2nd above OS boot is the control method of the computer according to 
claim 1 characterized by acquiring the information for being written in the secondary storage of the 
aforementioned computer in advance, and making the 2nd above OS boot by reading from the aforementioned 
secondary storage under control of the 1st above OS. 

[Claim 5] To the information for making the 2nd above OS boot The boot image file of the 2nd above OS is 
included, and the boot image file of the 2nd above OS is written in the main storage of the aforementioned 
computer. By making it the field which wrote in the boot image file of the 2nd above OS of the aforementioned 
main storage in bootstrap code of a firmware accessed, after detecting the end of the 1st above OS The control 
method of the computer according to claim 1 characterized by making the 2nd above OS boot on the 
aforementioned computer 

[Claim 6] The control method of a computer according to claim 5 that the boot image file of the 2nd above OS 
is characterized by being created for secondary storages. 

[Claim 7] The control method of the computer according to claim 5 characterized by performing making it the 
field which wrote in the boot image file of the 2nd above OS of the aforementioned main storage in bootstrap 
code of a firmware accessed by hooking a secondary-storage I/O-service code. 

[Claim 8] The control method of the computer according to claim 1 characterized by rearranging informational a 
part or informational all that was written in the account of before to the field which is not overwritten by boot of 
the 2nd OS at least among the storage regions of the aforementioned main storage once writing the information 
for making the 2nd above OS boot in the field which is not overwritten under control of the 1st OS among the 
storage regions of the aforementioned main storage. 

[Claim 9] After making the 2nd OS boot on the aforementioned computer,* in the state where the 2nd OS is 
working The program which updates a firmware, the program which performs the network boot which needs a 
special protocol. The program which sets up, the program which performs a diagnosis of computer system. The 
control method of the computer according to claim 1 which operation is not guaranteed or is characterized by 
performing at least one of the program **s which perform processing unsuitable for execution in the working 
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state of the 1st OS. 

[Claim 10] The control method of the computer according to claim 1 characterized by making a series of 
processings in which it results in boot of the 2nd OS on the aforementioned computer at least perform 
continuously automatically from boot of the 1st OS on a computer. 

[Claim 11] The control method of the computer according to claim 1 characterized by making boot 
non-performed OS boot on the aforementioned computer among two or more aforementioned sorts of OS's 
whenever it acquires respectively the information for making two or more sorts of mutually different OS's boot 
as information for making the 2nd different OS from the 1st above OS boot and detects the end of OS. 
[Claim 12] The control method of the computer according to claim 1 characterized by checking behind whether 
it is OS with 2nd OS just whether the user of a computer is the just user of the 2nd OS on 1st OS before 
acquiring the information for making the 2nd OS boot 

[Claim 13] The computer characterized by providing the following. An acquisition means to acquire the 
information for making the 2nd different OS from the 1st above OS boot in the state where the 1 st OS is 
working under control of the 1st OS. Boot control means which make the 2nd OS boot on the aforementioned 
computer using the information written in the aforementioned main storage, without eliminating the information 
written in main storage by the aforementioned write-in means if the end of the 1st OS is detected as the 
write-in means which writes the information acquired by the aforementioned acquisition means in the main 
storage of the aforementioned computer. 

[Claim 14] The 1st step which acquires the information for making the 2nd different OS from the 1st above OS 
boot in the state where the 1st OS is working on a computer under control of the 1st OS, If the end of the 2nd 
step and the 1st OS which writes the information which candied out [ aforementioned ] acquisition in the main 
storage of the aforementioned computer is detected The record medium with which the program for making a 
computer perform processing containing the 3rd step which makes the 2nd OS boot on the aforementioned 
computer using the information written in the aforementioned main storage, without eliminating the information 
written in the aforementioned main storage was recorded. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the method of setting FD to FDD has the fault of being 
inapplicable in the computer in which FDD is not prepared, moreover — setting to FDD FD which created FD for 
starting the 2nd OS, or was created **** — etc. — work is also complicated and the number of the computers 
for work increases — it is alike, and it follows and the complicatedness of work becomes very remarkable 
[0006] moreover, by the way a firmware with a built-in network adapter communicates with a server, and 
acquires information from a server Communication with a firmware and a server Boot Carrying out A premised 
special bootstrap protocol (for example, RFC951 () which IETF Qnternet Engineering Task Force) has specified) 
[ InternetRequest For Comments ] Since the bootstrap protocol in 951 etc. is realized a server — the above — 
while supporting the special protocol, acquisition of the information for making it boot has a limit under the 
influence of network-configuration elements, such as a fire wall and a router, and the problem of being scarce is 
in versatility 

[0007] Moreover, storage regions, such as a hard disk, are divided into two or more partitions as other methods 
of making the 2nd OS boot The boot image for making each partition boot a mutually different OS is memorized. 
After rewriting the master boot record which defined whether it would access and boot to which partition at the 
during starting of a computer, by starting a computer, the method of making two or more sorts of OS's boot 
alternatively is also considered. 

[0008] However, since the boot image for booting the 2nd OS by this method will reside permanently in storage 
regions, such as a hard disk Even if it is the case that the operating frequency of the 2nd OS is low, one of two 
or more partitions will be occupied by the 2nd OS. After the problem that storage regions, such as a hard disk, 
cannot be used effectively, and the 1st OS are installed, there is a problem that it is not easy to build the 
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partition for the 2nd OS. 

[0009] moreover, by the method of memorizing the boot image of the 2nd OS to a hard disk memorizing 
collectively the application program which should be performed under control of the 2nd OS — being general 
(the same being said of the method which FD is made to memorize) — For example, the renewal of the firmware 
which is an example of processing which should change and perform OS Since it is necessary to carry out by 
the newest application program for updating to the newest firmware after upgrade coming to hand whenever 
there is upgrade of a firmware etc. Even if it stations such an application program at a hard disk permanently, 
there is almost no merit. Moreover, after performing an application program, eliminating from a hard disk is 
considered, and there is also a problem that the work to eliminate is complicated. Moreover, when file systems 
generally differ by the 1st OS and 2nd OS. updating and elimination of the application on 2nd OS partition 
become difficult from the application on 1st OS. 

[0010] It can realize easily that this invention changes OS which constituted in consideration of the 
above-mentioned fact, and is made to boot on a computer, and aims at acquiring the control method of a 

computer excellent in versatility. 

[001 1] Furthermore, it aims at offering the method of changing OS made to boot, without adding change of 
hardware or a firmware to the existing computer. 

[001 2] Moreover, this invention aims at acquiring easily OS made to boot for a switchable computer and a 
switchable record medium. 

[0034] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, an example of the operation form of this 
invention is explained in detail. The hardware composition of the computer system 10 which changes from the 
typical personal computer (PC) suitable for realizing this invention to drawing 1 is typically shown for every 
subsystem. An example of PC which realizes this invention is notebook type PC12 (refer to drawing 2 ) which 
carried "OS/2" of "Windows 98 or NT" or U.S. IBM of U.S. Microsoft Corp. as an operating system (OS) based 
on OADG (PC Open Architecture Developers Group) specification. Hereafter, each part of computer system 10 
is explained. 

[0035] CPU14 which is the brains of the computer system 10 whole performs various programs under control of 
OS. CPU by CPU-"chip"Pentium" made from for example. U.S. Intel, the "MMX technology Pentium", "Pentium 
Pro", and the other companies, such as AMD, is sufficient as CPU14, and "PowerPC" made from IBM is 
sufficient as it. CPU14 is storing the code which is accessed frequently and which was restricted very much and 
data temporarily, and is constituted including the L2(level 2)-cache which is the high-speed operation memory 
for shortening the total access time to main memory 16. Generally an L2-cache consists of SRAM (static RAM) 
chips, and the storage capacity is 51 2kB(s) or more than it. 

[0036] The interconnection of CPU14 is carried out to each below-mentioned hardware component through the 
bus of three hierarchies called I/O bus 22 which consists of FSB18 as a processor direct connection bus 
directly linked with the own external pin. the PCI (Peripheral Component Interconnect) bus 20 as a high-speed 
bus for I/O devices, the ISA (Industry Standard Architecture) bus as a low-speed bus for I/O devices, etc. 
[0037] FSB18 and PCI bus 20 are connected by the bridge circuit (host-PCI bridge) generally called memory / 
PCI control chip 24. The memory / PCI control chip 24 of this operation form have composition containing the 
memory controller ability for controlling access operation to main memory 16, the data buffer for absorbing the 
difference of the data transfer rate between FSB18 and PCI bus 20, etc., for example, can use 440EX(s), 440GX, 
etc. made from Intel. 

[0038] Main memory 16 is memory which is used as a reading field of the executive program of CPU14 as a 
working area which writes in the processed data of an executive program and which can be written in. Generally, 
main memory 16 can consist of two or more DRAM (dynamic RAM) chips, for example, can equip 32MB 
standardly, and can extend it to 256MB. DRAMs are the high-speed pages DRAM and EDO to meet the demand 
of improvement in the speed further in recent years. DRAM, a Synchronous DRAM (SDRAM), burst EDO It has 
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changed to DRAM, RDRAM, etc. 

[0039] In addition, firmwares, such as an application program turned to the various device drivers for carrying 
out hardware operation of OS's, such as Windows 98, and the peripheral devices and specific business and BIOS 
(Baste Input/Output System : program for controlling the input/output operation of each hardware, such as a 
keyboard and a floppy disk drive) stored in the flash ROM 56 (it mentions later for details), are contained in an 
executive program here. 

[0040] PCI bus 20 is a type bus (for example, bus width of fiace of 32/64 bit, maximum fr-equency of operation 
33 / 66/100MHZ, maximum data rate 132 / 264MBps) in which comparatively high-speed data transmission is 
possible, and the PCI devices like the CardBus controller 30 driven comparatively at high speed are connected 
to this. In addition, PCI architecture stemmed from proposal of U.S. Intel, and has realized the so-called 
plug-and-play (plug and play) function. 

[0041] The video subsystem 26 is a subsystem for realizing the function relevant to video, and it contains the 
video controller which reads drawing information firom VRAM and is outputted to a liquid crystal display (LCD) 
28 (refer to drawing 2 ) as drawing data while it once writes the drawing information which actually processed 
the drawing instruction from CPU14, and processed it in video memory (VRAM). Moreover, a video controller 
can change a digital video signal into the video signal of an analog by the attached digital to analog converter 
(DAC). The video signal of an analog is outputted to a CRT port (illustration abbreviation) through a signal line. 
[0042] Moreover, the CardBus controller 30, the audio subsystem 32, and the modem subsystem 34 are 
respectively connected to PCI bus 20. The CardBus controller 30 is an exclusive controller for making the bus 
signal of PCI bus 20 link with the interface connector (CardBus) of the PCI CardBus slot 36 directly. It is 
arranged in the CardBus slot 36 by the wall surface offer example, PCI 2 main part, and it is loaded with the PC 
card (not shown) based on the specification (for example, "PC Card standard 95") upon which PCMCIA 
(Personal Computer Memory Association)/ JEIDA (Japan Electronic Industry Development Association) decided. 
[0043] Moreover, communication lines, such as LAN and the telephone line, are connected to the modem 
subsystem 34. Connection of computer system 10 is enabled through these communication lines at the Internet. 
[0044] PCI bus 20 and I/O bus 22 are mutually connected by the multirole PCI device 38. The multirole PCI 
device 38 is equipped with the bridge function of PCI bus 20 and I/O bus 22, DMA controller ability, a 
programmable interruption controller (PIC) function and the programmable interval timer (PIT) function, the IDE 
(Integrated Drive Electronics) interface function, the USB (Universal Serial Bus) function, and the SMB (System 
Management Bus) interface function, for example, a device called PnX4 made from Intel can be used for it. 
[0045] In addition, DMA controller ability is a function for performing data transfer between a peripheral device 
(for example, FDD) and main memory 16 without the intervention of CPU14. Moreover, a PIC function is a 
function to answer an interrupt request (IRQ) from a peripheral device, and to perform a predetermined program 
(interrupt handier). Moreover, a PIT function is a function to generate a timer signal a predetermined period, and 
the generating period is programmable. 

[0046] Moreover, the IDE hard disk drive (HDD) 40 is connected to the IDE interface realized by the IDE 
interface flinction, and also ATAPI (AT Attachment Packet Interface) connection of the IDECD-ROM drive 42 is 
made. Moreover, IDE The IDE equipment type [ other] like a DVD (Digital Video Disc or Digital Versatile Disc) 
drive may be connected instead of CD-ROM drive 42. The external storage of HDD40 or CD-ROM drive 42 
grade is stored in the receipt place called the "media bay" offer example, 12 PCs inside of the body, or "device 
bay." The external storage these-equipped standardly may be attached possible [ other equipments and 
exchange like FDD or a battery pack ]. and exclusively. 

[0047] In addition, main memory 16 corresponds to the main storage concerning this invention, and HDD40 
corresponds to the secondary storage concerning this invention. 

[0048] Moreover, the USB port is established in the multirole PCI device 38, and this USB port is connected 
with the USB connector 44 prepared in the wall surface of PCI 2 main part etc. USB is supporting the function 
(hot plugging function) of taking out and inserting a new peripheral device (USB device) with powering on, and 
the functional (plug and play) function to carry out automatic recognition of the newly connected peripheral 
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device, and to reconfigure a system configuration. Daisy chain connection of a maximum of 63 USB devices can 
be made to one USB port A keyboard, a mouse, a joy stick, a scanner, a printer, a modem, a display monitor, the 
tablet of the example of a USB device, etc. are various. 

[0049] Furthermore, EEPROM50 is connected to the multirole PCI device 38 through SM bus. EEPROM50 is the 
memory "for holding information, such as a password registered by the user, a supervisor password, and a 
product serial number, it is nonvolatile and rewriting of the contents of storage is enabled electrically. 
[0050] I/O bus 22 is a bus where a data transfer rate is lower than PCI bus 20 (for example, bus width of face 
of 16 bits, maximum-data-rate 4MBps), and is Super. In addition to the flash ROM 56 and CMOS58 which 
consist of I/O controller 46, the power supply controller 48. EEPROM. etc., it is used for connecting a real-time 
clock (RTC) and the peripheral devices (all being illustration abbreviations) like a keyboard / mouse controller 
which operate comparatively at a low speed. 

[0051] Super I/O Port 52 is connected to I/O controller 46. and it is a circumference controller for controlling 
the drive of a floppy disk drive (FDD), I/O (PIO) of the parallel data through the parallel port, and I/O (SIO) of 

the serial data through the serial port 

[0052] The power supply controller 48 can mainly perform the power management of computer system 10, and 
thermal management and can constitute them fr-om a single chip microcomputer equipped with MPU, RAM. ROM. 
the timer, etc. The program required to perform a power management and thermal management and the 
reference table are stored in ROM. The power supply controller 54 is connected to the power supply controller 
48. The DC to DC converter for generating the direct-current constant voltage of 5V and 3.3V grade used for 
the power supply controller 54 by the battery charger for charging a battery and computer system 10 is 
contained, and power control is performed under the power supply controller 48. 

[0053] A flash ROM 56 is the memory for holding the program of firmwares, such as BIOS and a bootstrap code, 
it is nonvolatile and rewriting of the contents of storage is enabled electrically. Moreover, it connects with a 
backup power supply, volatile semiconductor memory is constituted, and CMOS58 functions as a high-speed 
nonvolatile and storage means. 

[0054] In addition, in order to constitute computer system 10, many electrical circuits are required also besides 
having been shown in drawing 1 . However, these are common knowledge, and since they do not constitute the 
summary of this invention to this contractor, they omit explanation in this specification to him. Moreover, in 
order to avoid complication of a drawing, it writes not illustrating a part of connection during each hardware 
block in drawing, either in addition. 

[0055] Next boot of the 1st OS first performed by turning on the electric power switch of computer system 10 
as an operation of this operation form is explained with reference to the flow chart of drawing 3 . In addition, as 
the 1st OS, OS equipped with a file system tike "OS/2" of "Windows 98 or NT", and U.S. IBM of U.S. Microsoft 
Corp.. for example is applicable. 

[0056] If an electric power switch is turned on. the field where the program of POST (Power On Self Test) 
which is a part of BIOS among the storage regions of a flash ROM 56 is memorized will be accessed, and the 
program of POST will be performed. As shown in drawing 3 as a "system test / initialization code", while each 
hardware of computer system 10 is tested by this, initialization (clearance of the contents of storage) of main 
memory 16 is performed (Step 100), and initialization (specifically initialization of an external hardware interrupt 
vector, initialization of external hardware, initialization of a software interrupt vector, etc.) of the hardware 
environment of computer system 10 is performed continuously (Step 102). 

[0057] Moreover, the field (refer to drawing 9 as [ System BIOS field : ] an example) for memorizing firmwares, 
such as BIOS containing POST etc.. a bootstrap code, and secondary-storage I/O service, is established in 
main memory 16. After POST copies these firmwares to the system BIOS field of main memory 16 from a flash 
ROM 56, it is jumped to the field where the bootstrap code is memorized among the system BIOS fields on main 
memory 16 as it is describing "It jumps to a bootstrap code" at drawing 3 . 

[0058] According to the priority which the bootstrap code was performed and was defined beforehand first by 
this, two or more boot drives (A drive [ Drive of the secondary storage in which the boot image of OS may be 
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stored (FDD and HDD40 grade) : usually ] (FDD) top priority) are accessed in order, and it is searched for the 
boot image of OS which should be booted. With this operation form, the boot image of the 1st OS is memorized 
by HDD40, and if FD is not set to FDD, the boot image of the 1st OS memorized by HDD40 is discovered as a 
boot image of OS which should be booted, and a series of instruction codes (loader [ of the 1st OS ]: — located 
in the head of the boot image of the 1st OS) for loading the 1st OS to main memory 16 among the boot images 
of the 1st OS are loaded to main memory 16 from HDD40 (Step 106) 

[0059] After the processing in a bootstrap code is completed, it Jumps at the head of the field which loaded the 
loader of the 1st OS among the storage regions of main memory 16, and the program (a series of instruction 
codes) of the loader of the 1st OS is performed as it is describing "It jumps to the loader of the 1st OS" at 
drawing 3 . Thereby, a series of instruction codes which are equivalent to 1st OS main part among the boot 
images of the 1st OS are loaded to main memory 16 from HDD40 (Step 1 10). 

[0060] After processing by the loader of the 1st OS is completed, among the storage regions of main memory 
16. by the loader and OS, it jumps to the start address of the 1st OS fixed beforehand, and the program (a 
series of instruction codes) of the 1st OS is performed as it is describing "It jumps to the start of the 1st OS" 
3t drawing 3 . The 1st OS is booted by this and it will be in the state where the 1st OS is working on computer 
system 10. 

[0061] Next the 1st OS and the 2nd different OS are made to boot from the state where the 1st OS is working, 
and a series of processings in which predetermined application is performed under control of the 2nd OS are 
explained with reference to the flow chart of drawing 4 </A> (and drawing 5 ). In addition, below, the case where 
DOS is applied is explained as an example of the 2nd OS. 

[0062] A series of processings shown in drawing 4 (and drawing 5 ) start execution, when a system or a user 
starts OS change bootstrap. In addition, OS change bootstrap is acquirable by downloading from a server like 
Step 1 30 mentioned later. Moreover, OS change bootstrap may be beforehand installed in the HDD40 grade as 
an application program performed under control of the 1st OS. 

[0063] At Step 130. the information for booting the 2nd OS and performing predetermined application under 
control of the 2nd OS is downloaded from a server via a network (for example, Internet) under control of the 1st 
OS. In addition, in this operation form, the information for booting the 2nd OS consists of a boot image file of 
the 2nd OS, a device driver, and a secondary-storage I/O patch program, and the predetermined application 
program which should be performed under control of the loader of the 2nd OS, 2nd OS main part, and 2nd OS is 
contained in the boot image file of the 2nd OS. 

[0064] There are various methods as the method of download, for example, the user of computer system 10 
starts a browser (browser) etc., and there is the method of downloading by perusing the homepage for 
performing download offered by the server. In the homepage shown in drawing 6 as an example, the name of two 
or more sorts of application programs (three kinds of programs for performing the program for performing 
program for performing a benchmark test to computer system 10 in the example of drawing 6 and renewal of 
BIOS and the self-test of computer system 10) which can be downloaded by the execute permission under 
control of the 2nd OS is displayed respectively. 

[0065] In this case, if the name of an application program with which the user is asking for execution is chosen 
by the user from the names of two or more sorts of application programs as an example OS change bootstrap 
downloads from a server as a binary file to computer system 10 first. By starting OS change bootstrap on 
computer system 10, and performing Step 130 The boot image file of the 2nd OS containing the selected 
application program, a device driver, and a secondary-storage I/O patch program can download as a binary file 
in order. 

[0066] Moreover, as the method of other downloads, as shown in drawing 7 as an example, there are a boot 
image file of the 2nd OS, a device driver, and a method of receiving a secondary-storage I/O patch program 
(and OS change bootstrap) as an attached file of an E-mail. 

[0067] In the example of drawing 7 , by the transmitting person. OS change bootstrap (in drawing 7 . it is written 
as "dobootexe"), a device driver ( drawing 7 — "dosboot.sys" and "DOSBOOT.vxd". and the notation) — A 
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secondary-storage I/O patch program (in drawing 7 , it is written as "dosboolcom"). And the E-mail to which 
the boot image file (It is written as "biosupdt.img" in drawing 7 ) of the 2nd OS containing the application 
program which updates BIOS was respectively appended as a binary file, and was transmitted is received by 
computer system 10. The screen image In the state where the E-mail which received was opened Is shown. 
These binary files are once downloaded to the temporary directory of a secondary storage, if the icon of OS 
change bootstrap "dobootexe [ bootstrap ]" was written Is clicked, OS change bootstrap will be loaded to main 
memory 16, and processing after the following step 132 will be performed. 

[0068] In addition, each of various kinds of downloads mentioned above is downloads performed under control of 
the 1st OS, and they can be downloaded by the general-purpose protocol, without being dependent on the 
special protocol for making it boot by RIMOTO. Moreover, by the 1st OS, the device driver and 
secondary-storage I/O patch program which were downloaded, and the boot image file of 2nd OS are 
recognized as a file, and are once memorized by HDD40 under management of the file system of the 1st OS. 

[0071] If OS change bootstrap starts a device driver, it will require the hook of OS end from a device driver at 
the following step 138. Thereby, a device driver performs processing which hooks the end of the 1st OS. Namely, 
if the reboot of computer system 10 and execution of the end processing for power supply OFF are directed, 
the 1st OS Terminate all the application programs started and all the files currently opened are closed. A series 
of OS end processings In which data are saved If needed are performed, after OS end processing is completed, 
it jumps to the program (this is also a part of OS) which performs a reboot or power supply OFF of computer 
system, and a reboot or power supply OFF of computer system is performed. 

[0072] The jump to the program which reboots computer system (or power supply OFF) is an Indirect jump 
jumped at the jump place registered into the table with reference to the table on which the jump place was 
registered. Instead of control of GPU 14 jumping to the program which reboots computer system (or power 
supply OFF), after hooking the end of the 1st OS and completing OS end processing by rewriting the jump place 
registered into the aforementioned table, a device driver is jumped to the field to which the device driver is 
loaded among the storage regions of main memory 16, and it is made to move fi'om it to oneself (device driver). 
[0073] Moreover, a device driver will be set to the following step 148. if processing which hooks the end of the 
1st OS is performed. It requests to secure a work field to the storage region of main memory 16 to the 1st OS. 
The secondary-storage I/O patch program memorized by HDD40 as a file. The boot image file (binary file to 
which all change from a series of instruction codes) of the 2nd OS It loads to the work field (field which is not 
overwritten under control of the 1st OS) secured by the 1st OS (see a "secondary-storage I/O patch program" 
and a "DOS boot image" of drawing 9 (A)). And a device driver Interrupts processing, after performing Step 148. 
[0074] On the other hand, OS change bootstrap will require OS end from the 1st OS in the following step 140. if 
the hook of OS end Is required from a device driver. [ whether this OS end demand calls the service of OS 
whose OS change bootstrap itself directs the end of the 1 st OS. and ] Or the end of the 1 st OS is directed by 
interactive operation of a user (for example, if the end of OS under "present operation is directed to a user). 
The guidance message of downloaded application being performed" Is displayed on LOD28. and It Is carried out 
by the thing — according to this guidance message, a user directs the end of OS. If the end of OS is required 
as mentioned above, OS change bootstrap will end processing. 

[0075] Although the usual processing (Step 156) is performed in between [ until there is an OS end demand (the 
judgment of Step 158 is affirmed) ], the 1st OS under operation If OS end is directed from OS change bootstrap, 
the judgment of Step 158 will be affirmed. Like the case where a reboot and power supply OFF of computer 
system 10 are directed in the usual procedure All the application programs started are terminated, all the files 
currently opened are closed, and a series of OS end processings In which data are saved if needed are 
performed (Step 160). 

[0076] when a reboot and power supply OFF of computer system 10 are directed in the usual procedure here, 
the hook (Step 146) of OS end is performed — ****'s (the judgment of Step 162 denies) — it jumps to the 
program which performs a reboot or power supply OFF of computer system, and a reboot or power supply OFF 
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of computer system is performed However, when the hook of OS end is performed (the judgment of Step 162 is 
affirmed), if OS end processing is completed, processing of a device driver will be resumed because control of 
CPU 14 moves to a device driver. 

[0077] By the way, DOS used as the 2nd OS in this operation gestalt As opposed to the mode of a processor 
(CPU14) operating in the state of the real mode Other OS's ("Windows 98 or NT" and "OS/2" which were 
mentioned as an example of the 1st OS in this operation gestalt or other OS's) applicable as the 1st OS 
operate in the state where the mode of a processor is the modes other than the real mode. For this reason, it is 
necessary to change the mode of a processor in booting the 2nd OS. However, when the mode of a processor is 
changed, the virtual-memory mechanism of a processor may become effective, or may become invalid (as an 
example, when the mode of a processor is changed into the real mode from the mode in which OS's, such as 
"Windows", can operate, a virtual-memory mechanism changes to an effective -> invalid). 
[0078] Therefore, the rebooted device driver In the following step 150, as pretreatment for changing the mode 
of a processor A series of program codes (a series of instruction codes which make the mode of a processor 
change) for changing the mode of a processor Into the mode (this operation gestalt real mode) in which the 2nd 
OS can operate The virtual address and a physical address load to the same field (a virtual-memory mechanism 
is effective -> field recognized as the same field even if it changes to an invalid (or the reverse)) among the 
storage regions of main memory 1 6. 

[0079] Moreover, it needs to be accessible in the mode in which the 2nd OS operates, also about the 
secondary-storage I/O patch program already loaded to main memory 16. and the boot image file of 2nd OS. For 
this reason, at Step 150. the field which is continuing physically on the storage region of main memory 16 is 
secured, and a secondary-storage I/O patch program and the boot image file of 2nd OS are transmitted to the 
field which carried out [ aforementioned ] reservation (relocation). 

[0080] If the above-mentioned processing is performed, it will jump to the field which loaded a series of program 
codes at Step 150 among the storage regions of main memory 16, and a series of aforementioned program 
codes will be performed. Thereby, the own mode of a processor changes to the mode (real mode) in which the 
2nd OS can operate (Step 152). In addition, since the virtual address and the physical address are loaded to the 
same field, a series of program codes which make the mode of a processor change can perform a series of 
program codes normally to the last irrespective of changes in the mode of a processor. 
[0081] If a series of program codes are performed to the last and change in the mode of a processor is 
completed, it will jump to the field to which the secondary-storage I/O patch program was transmitted at 
previous Step 150 among the storage regions of main memory 16. and a secondary-storage I/O patch program 
will be started as it is describing "It jumps to a patch program" at drawing 4 . Hereafter, the processing realized 
by the secondary-storage I/O patch program is explained with reference to the flow chart of drawing 5 . 
[0082] At Step 170. instead of POST which is a part of BIOS, hardware environment is initialized as if the 
firmware of computer system 10 carried out the LDA of the 2nd OS (specifically initialization of an external 
hardware interrupt vector, initialization of external hardware, initialization of a software interrupt vector, etc.). 
(as if the 2nd OS was loaded as the 1st OS) In addition, about the secondary-storage I/O-service interrupt 
vector table which is a part of software interrupt vector, reinitialization is carried out so that it may mention 
later. 

[0083] Moreover, in order to boot the 2nd OS, the boot image file of the 2nd OS and secondary-storage I/O 
patch program which are memorized by main memory 16 need to be made not to be destroyed by loading of 2nd 
OS main part to main memory 16 (overwrite). For this reason, at the following step 1 72. the boot image file of 
the 2nd OS and the secondary-storage I/O patch program itself are transmitted to the field (field which 2nd OS 
main part is not loaded and is not used as a work field of the 2nd OS) which is not overwritten by loading of the 
2nd OS. 



[0088] In addition, about the boot image file of the 2nd OS, it transmits to the field of the high order address 
which was far apart from the head of main memory 16 4 M bytes or more, for example. It can also prevent this 
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field that the boot image file of the 2ncl OS is overwritten and destroyed by the hook (it mentions later for 
details) of a loading memory size query software (memory size query software) interrupt handler since a DOS 
main part is not loaded or it is not used as a work field of DOS. 

[0089] Moreover, in the field of the predetermined size which makes a head address Oh of main memory 16, the 
table (interrupt vector table) which the jump place when a software interrupt etc. occurs interrupted, and was 
memorized for every factor is memorized. An interrupt vector table is initialized so that it may jump to the 
firmware (secondary-storage I/O service (INT13h handler)) memorized to the system BIOS field, when 
secondary-storage I/O-service interruption (interruption of interruption factor =INT13h) occurs among various 
kinds of software interrupts, and the secondary storage specified via the secondary-storage I/O service of a 
firmware is accessed. 

[0090] On the other hand, at the following step 174, when secondary-storage I/O-service interruption occurs, a 
secondary-storage I/O-service software interrupt handler is hooked by rewriting an interrupt vector table so 
that it may jump to the INT13h handler which is a part of secondary-storage I/O patch program. 
[0091] If the INTISh handler of a secondary-storage I/O patch program is started in jumping from an interrupt 
vector table, it will check the value (the value of DL register expresses the drive number of the secondary 
storage to access) of DL register inside a processor first And the value of DL register controls to access the 
field where the boot image file of the 2nd OS is memorized among the storage regions of main memory 16, and 
to be read to be shown in drawing 10 at the time of the value (DL=0) showing the read-out service fi'om the 
drive (usually FDD) of a secondary storage with the highest priority. 

[0092] On the other hand, when the values of DL register are other values (DL!=0), it controls to jump to the 
secondary-storage I/O service of a firmware. In this case, as shown in drawing 10 , the drive of the secondary 
storage specified by DL register will be accessed. 

[0093] Moreover, generally, computer system will offer the service (query of a loading memory size) which 
notifies the size of loading memory, if the software interrupt (interruption of interruption factor =INT15h) which 
asks the size of loading memory (main memory 16) is generated by the program executed by OS or OS. A 
loading memory size query software interrupt is generated at the time of initialization, a loading memory size is 
acquired, and there are some programs which are performed by OS or OS and which require that a field should 
be used as an own work field to the high limit address of loading memory. 

[0094] For this reason, at the following step 176, when a loading memory size query software interrupt occurs, a 
loading memory size query software interrupt handler is hooked by rewriting an interrupt vector table so that it 
may jump to the INT15h handler which is a part of secondary-storage I/O patch program. 
[0095] If the INT15h handler of a secondary-storage I/O patch program is started in jumping fi-om an interrupt 
vector table, it will be changed into the value meaning the storage region of loading memory existing the loading 
memory size notified to interruption generating origin rather than the field where the boot image file of the 2nd 
OS is memorized only to the address (for example, address of the field separated fi^om the head of main memory 
16 4 M bytes) of lower order. Thereby, from interruption generating origin (program executed by OS or OS), it 
will seem that the field where the boot image file of the 2nd OS is memorized is not mounted, and it is 
prevented that the boot image file of the 2nd OS is overwritten. 

[0096] It jumps to the field where the bootstrap code is memorized among the system BIOS storage regions of 
main memory 16, and a bootstrap code is performed as processing by the secondary-storage I/O patch program 
is completed by the above and it is describing "h jumps to a bootstrap code" at drawing 5 . 
[0097] Although the value of DL register is set to 0 and secondary-storage I/O-service interruption 
(interruption of INT13h) is generated in order to check whether the boot image of OS which priority should boot 
to the highest boot drive thereby first exists Since secondary-storage I/O-service interruption is hooked by 
rewriting of an interrupt vector table as explained previously It goes via the INT13h handler of a 
secondary-storage I/O patch program. The field where the boot image file of the 2nd OS is memorized among 
the storage regions of main memory 16 is accessed, and the boot image of the 2nd OS is discovered as a boot 
image of OS which should be booted. 
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[0098] and a series of instruction codes Ooader [ of the 2nd OS ]: — located in the head of the boot image of 
the 2nd OS) for loading 2nd OS main part to main memory 16 among the boot images of the 2nd OS are loaded 
to the predetermined field on main memory 16 (Step 180) 

[0099] moreover, the head address of the boot image file of the 2nd OS — for a secondary-storage I/O patch 
program — obvious — it is — since — a secondary-storage I/O patch program may access the field of the 
boot image file of the 2nd OS on the direct main memory 16, and \oad\ng (Step 180) of the loader of the 2nd OS 
which a bootstrap code performs may be realized by transmitting to the predetermined field of main memory 16 
If it does in this way, the 2nd OS can be booted irrespective of the priority of a bootstrap code. 
[0100] After the processing in a bootstrap code is completed, it jumps at the head of the field which loaded the 
loader of the 2nd OS among the storage regions of main memory 16, and the program (a series of instruction 
codes) of the loader of the 2nd OS is performed as it is describing "It jumps to the loader of the 2nd OS" at 
drawing 5 . Thereby, a series of instruction codes which are equivalent to 2nd OS main part among the boot 
images of the 2nd OS are loaded to the predetermined field on main memory 16 (field "the DOS main part and 
the work area [ field ]" are written to drawing 9 and drawing 10 ) (Step 182). 

[0101] After processing by the loader of the 2nd OS is completed, among the storage regions of main memory 
16. by the loader and OS, it jumps to the start address of the 2nd OS fixed beforehand, and the program (a 
series of instruction codes) of the 2nd OS is performed as it is describing "It jumps to the start of the 2nd OS" 
3t drawing 5 . The 2nd OS is booted by this and it will be in the state where the 2nd OS is working on computer 
system 10. 

[0102] Moreover, the predetermined application program which should be performed under control of the 2nd 
OS is contained in the boot image file of the 2nd OS, if the 2nd OS is booted, a predetermined application 
program will be loaded to the predetermined field of main memory 16. and will be performed, and predetermined 
processings (for example, renewal of the benchmari^ test and BIOS to computer system 10, the self-test of 
computer system 10, etc.) will be performed (Step 186). In addition, it may be made to perform loading and 
execution of this application program automatically, and may be made to perform them according to directions 
by the user. 
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n > b- - 4? F D D J:^5^t:r 6 nri ^ I ^J^^tc feUJfe 

[oozoit^^or. :^^m'^cxtiU. n>b^"^?± 

■e:7'-Fa-t±50S^. ||lCDOS:0:*6^1(7)OSi^ 
Ajr ^® 2 CD O S f) g:^ ^ C £ ?:§:^JC JI^T 5 C i 
i)^V^^t^i^c^ >;-t- hr*:/- F^-ti^/c^O^^ij^j: 

>'*n Fr^;uc«c#t-^ci;^d:<*i%B^^||*gr^-scor 

[0021] t(l6T. m2(D0S^y- hi^i^^tc^ 
Otf^Ri^C. m2(D0S(D':/-h • ^j(-zy ■ yr 
^ttiXl^^m-^. r3>b*:x-5?±-cSS2<DOS^:/- 

F^-a-^ciu. ^2 00 so:/- h ' ^ ^-iy • y 7 

'{)l^::iy\^:x-'^(D^tmMm^m^i^^. mi(DO 
Si!)mTbfcmc. :7T-A^xrO:/- F • X F^ -7 
y' ' FCC J: oT^EiBif^SOllSCOOSCDy- F ■ 

[0 0 22] ^/c. :? T-A^ xro:?'- F - X F^ 
r/*- rJ- FiCj:oriiBlt^gO||2 0OScD:/-F - 

F^^u^^^^T^Ci (iy^l^y'^f)mm^tifcT-y)V 
i^y'r^mm'^ > y'^a^i^x. 



[0 0 2 3 1 ilBlt^SO^iettMtsSc^i'OJ: ^ 
^>gg^(DB$^&£:(S. 02CDOS^:/-- h^ii^^^ciJt^Otf 

iMiWMm(DMimMm(o'>%^pfj: < t ^11200 s 

O S ^lE^CC h C <h755-C^ -So 

gOlfits^IiSO^-^. m2cD0Scr)::/-hJc<;tor±» 
tatir. *^o^2CDOS/^5:/- h$nfcfI(D^2©0 

s o$ij|®Tr a- ^ ^i^^i^^ltiJjr^ o r ^ J: o L . 

Snr, ll2(OOS;i)5:r>- h $n/d^0^2cDOS(D$i] 

[0 0 2 b] $Tc:^§^mci6l^r. n>t:-^--^±-C|| 
200 3^:::^- h5i^/-d*4C. ^2 (Z)0 S :^5f^Kil/t: 

m^n^ y'a^^Ai)mirffbti^^ 

KUi^m:>' o {7 ^Ammmm^ Brno ^t>m&m^m 

\}. :::il^}Z:x-^±X<Dm\<0OS(Oy'- hf^^h. 'Pti: 
< t4>r3>fri.-^Ji-CCDm2<DOSOy- 

(3i«ii2cDos*^:/- h btcmcmyr^^ 

[0 0 2 7] $/c*^^«. :3>f:x"-5?±ry-b3 
•if -5) O S ^ 2 MSCD O S CD*-C^n D # ^ 5 C i CCPR^ 3 

(Day\:z:x-^i,c^ox^§^m^mmL. Mie:3>b-:x 
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Hmic^^mioostLx^mM^mmo. sijie=i> 

h 5 -tf-S O S ^ 3 ^SJ.:LbOO S (Dit3t?1p] S5 g:^ S C t 

[0028 ] ^/c. rJ>f3.-5f±ry- h^^^OS 
€3i@JlJi(±CDOScD4r-C^0#x-SCiCi. mf^^ 

1 CDOS (bP:g:^m2 00 3^y- h it ^tc^(D\^^ 

CO 0 2 9 ] |iCc:$:#SB^JC:feC^r. ^2O0S^y-h 

^mmr ^ct i)'^^^ oik jE^rj:^\m^f3^^f)^(Dmm 

{^^^K m2(Dos^y'- h^^^tc^omm^mmc 
o s jo^fsis u r I ^ ^ \r.Psxmm<Dmm^mn $ -ti -s^o 

[0 0 3 0 ] mc^ m2(OOS(Ory'V^-iy3ly ■ y" 

AiBs^-r^tiiccj:*^. m2ooscor-7*';^->^3 

> - :7'n^^A^^t^|l2CDOSCD>^- F • 

=i>b-^-5?±"e^-:^r>^-h5in. mr^nxLt^ 

[0 0 3 1 ] ^/c. ^2CDOS^y- h2#^/ca6(Dtf 

#E305^iEccg( n/df fRr-^c c <!: ^risiE'r -5 :/p 

h U WSCCH 2 OO S ^ F T 5 C i &C J: 

40 ^3 . iE^ fi Jffl^J^^CDlte^d^ n>b-ci.-^^®2CDO 

[0 03 2 ] ^/-c. $l%a^icl^^n>b:x-':$7(S. mi 

(Dosi)mmLXi.^^ifMx. m\<Dost^t^^m2 

(DOS^^-VZ^h fc^CMWi^n 1 O O S 0*IWT 

-cmti^PSiCcfc orixtf^n, ^it^iscc.:*: oTMf 5 

50 tii3J^jrctf$RiCj:*9rJ>b"^-5r_t-C02CDOS3&sy 
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[0 0 3 3] ^tc. ^^m'^c%6nE$mit'^at. n>b- 

n > h* ^ "^(D^tmMmcm^iht^m %(r>%.^v 
iA^/i:m^a^m*-r ^ c i ^^j: < . ifstf^soc«^iA^ 

> t: :x - :^ C7)»:'J?i^ :3 > f - ^ CC J: o THJIT 5 

=3 a c t ^nm(fcmmv # 

[0034] 

(PC) /^>6^^::?>b'^"r5? - iy::<y^A 1 OCD^w K 

^mn^mmr^pcccH-mu. oadg crcopenAr 

chitecture Developer's Croup) itW^C^^O. t^iy 

-f-^y^' (OS) iUr^v-f^pyr? h 

ttO" W i n d o w s 9 8 XitNT" I BM?± 

CD" 05/2" ^^SSO/cy- h^-^ ^MOPC 1 2 

[0 0 3 5 ] rJ>f^-^ - v'Xt'A 1 0:^i*(DgIflMr 30 
^>5CPU14tt. OS(D$IJ»Tr\ &@-7*Pi7'^A^ 
HtfT-So CPU 1453:. 1?iR«*-r>rJUtL$acDCP 
U^-y:?'** Pe n t i urn" . " MMXt^ -^nS^P e 
nt ium". " Pent ium Pro"-^, AMD 
ttl^CDflfett^CDCPU-CfeSl^L/. lBMaS<D"Po 
we r PC** Vh&lK CPU 1 453:, ^M^^CT 
•r ^ C < PI6ti/cri^ K^r- 5r ^~B#t«tft-r ^ C i 

}rcd6CDl^jiii)f^y-^:';-C^6L2 (b^;b2) -^-^^ y 
S^:xJg:^^-C«^3nTl^-So L2-^i">e^:xl3:, — 40 
MCCSRAM (X^fr--f •> iS'RAM) ^ :7*r<f fiS3 

So 

[0 0 3 6] CPU 1 413:, @S'CD5^g|5b->tCi:*S3 4l 
/c:7•p'fe';;1^-itlS/^*;^iLrcDF SB 1 8, ®3ICD I / 
O^gffi^^'^^^cb tTCDPC I (Peripheral Component I 
nterconnect) 2 0, :^?:;^ffi3icD I y0^g^>'^'X 
<bbrCD 1 SA (Industry Standard Architecture) 
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[0 0 37] FSB 1 8<bPC W'<X20t3:. —mc^ 
•tV/PC I$ijgll^ «:;:?'2 4^mtti^:/V yi^M^i 

^mmmo^ ^ /p c i tua^^ y 2 4 {3:. ^ > 

. a>hni--^^tg-^, F SB 1 8 tPC 1 >'^'X2 0(D 

©4 4 0 EX-^4 4 0 GXIl€rffll^'E)Ci7:j5-C#So 
[0038]^'r>-y^yi6t3:. CPU14 

lriA^aJte^^ijr*S„ y • M^V 1 613:. — M 
CC:t3:^MODRAM (r^^-f-^^ yii^RAM) ^ :?*-C 
«^.$n. mi'3;3 2MB^Sit^liU2 5 OMBIsr 

DRAMIiiSii'^-i^DR AM. EDO DRA 
M. 5»^P:^XDRAM (SDRAM) . .'^-XhE 
DO DRAM, RDRAUm^t^mbri^^. 
[0 0 3 9 ] CCTl>^m^fy'uif^AttC{t. W 

i n d o ws 9 S^OOS. mSl^^m^^^- F'^^^T 

ROM5 6 (i*ffl(3:i^iili) iC^m^ntcB I OS (Basi 
c Input/Output System: ^1= — tK— F't^'r'n y b'— x ^ 

[0 040 ] PC W^'X2 0 53:. J:tf5ma^^Jr^- ^fi 
iiJ^^SDjtgAj:^? ^yo^N'X (mt3:>'^'XI|fB3 2/6 4 b -;/ 

b. ;^;'tiJf'^)liSia3 3/6 6/1 OOMH,. 
-^IS3*iiSl 3 2/2 6 4MB p s ) -C$)i9. K 
7^'X•^>^o-^30(D<t'5 3^j:i:b®&^l^>i-CSEtt-r ^ 
PC 1 T^^WXSI^^jScnccg^iS^tiS^ PC IT 

r^O. U^tDt^P-SPnP (:7*^t!^ • r>K ♦ y'\y^) m 

[ 0 0 4 1 ] b7^4^ - 1^^-:/i/Xr A2 6(3:. br^ftc^ 

u 1 4f)^iz><Dmm^^^mjimmmL, Ao^jiL/cSiits 

$R^br:tpf-t 'J (VRAM) iC— BStiAOiftCC. 

V R A M fbmmmn^m^m u r vSa^eT^ x y u ^ 

(LCD) 28 (^2#BS) iCjaiiIx-^<hLTtb:tlT 
6b'r':il' - n> h D-^^^i^„ $tc. br'^-PVh 
p--^f3:. {^^^ti;tr'>^5?;^-r:^p^^J^^ (DA 

C) (Cctorr'5x:$r;l.(:r>bf':tff-^^7:^P^Ob'r:f 
43:. m^m^irLXCRT7f.-h (^n^^BS) --ta:^3 



n 

[0042] ttc. PC I 2 O^CU:^- K^^'X • n 

.'SX • n> OIJ. PC 1 ^^X2 0O>'^'X — > 

i^:hjUi|:PC 1 iJ- • *:f h 3 60-0^7:? 

mC^PC 1 2*i*(DII®SCie^$n, PCMCIA 
(Personal Computer Memory Association) XJ E I D 
A (Japan Electronic Industry Development Associ at 10 
ion) i)^WS,bfci±U (t?IIAti" PC Card standard 9 

So 

[0043] ^ft, •tf'A •1^:/S^X7^A3 4{C{JLA 

[0 0 4 4] PCI >'^'X2 Oi I /0^^'X2 2 
PC 1 r^>'^WX3 8tCcl:ortBSiCgJS$nTl^'E>» * 
SlggPC 1 r^-i-fXS 8(^. PC I>'^'X2 0<^: I/0^^' 20 
X2 2 ioy; y^^^Bg. DMAr2>hn--7tit^. 
p^'^v:/;HiJf)jA^r3> f-D-^ (P I C) t^gg. 
iyf"7'P^/^v:/;U ' • ^r-fv (P I T) « 

t^> IDE (Integrated Drive Electronics) -0^:7 
USB (Univercal Serial Bus) S 
MB (System Management Bus) > ^ x — XS#g% 

(i^r:fe!9. ^iix.(3:Y>r;i^*±^op I iX4ii.^'5r' 

^ (rcix.iiF DD) -{y - y-t U 1 6 iOfklOf" 30 

-^ei^cpui4 oix&j: u ic utT-r 'E* rci?>co^tg 

( 1 RQ) ^C|^;^trp;r^CD"7-py^A (i^J53iA^>'^ 

:5f'fvff-^:&Rrf^jg«gr#&^^-^S«tfe-c^b9. "torn 

[0 04 6] 1 DE ^>:5?"7:<.-X^tgCCj:ot: 

lei^nS I DE-f >;5r:7x-XJC5i, IDE^>-Ff' 
• F^Y:/ (HDD) 4 0;^)5^^$n5te. ID 
ECD-ROM F^ '/:^4 2;^5ATA P I (AT Attachm 40 
ent Packet Interface) W^^tih. ^ft. IDE C 
D-ROM F^-/:^4 2CDrt^3*9i^:. DVD (Digital 
Video DiscXSiDigital Versatile Disc) h^^-i^CO^ 

HDD40-^CD-ROMF^'f:;^4 2^0mRIEtt^ 

m.u. m^upc 1 2*f*!^cD r^fr • -^-f J xiJ 
cn^^mm^m^tifcmmm^mu. f d d^^^- r 
m^mf^ri^m^i>$>^o so 
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[0 04 7] AdT*?, y ^> • y^'; 1 6ti*^fl«CC<?^S 
±iBfi^l!ic*f<£t r , H D D 4 0 iit:^§m(<:%^ 

[0 04 8] ^fc. ^^figPC I f'>^^'-rX3 8tCi^US 

B7j<-F35^^t:r6nr430. tousB^-hti. 

{tPC} 2:$f*OM®^ic^L:r^ti:tUSBn^.^5f 4 
4ig^$nro5o USBJi. Hi^^AO^^Srbl^ 
^dZZtiS (USBf'A-rx) (^-y 

F • :7'3:^'>>/^tg) mamm^nfcmmmm^ 

aiJjI^^illUS/XrA • 3>7 ^*:xU-->'3>5E:p:i3:^ 
T5««6 (y^i^- r:>F • •7'b'^) ^tf^K- F 
Uri^^^ loCDUSB^t^-hiC^CtUt:. :g;^6 31@CD 

-So USBf'^WX<DW5i. =^-'-i^-F, v»i?X. p3 
'fXf^-:'^'. X^i':f. ^'''j^^. -trA. f^^xy 

[0 04 9] ^tStgPC I r^^>VX3 8&Ct3:SM 

>'^'x^/^LrEEPROM5 03^5^^;^^n1:l^€)„ ee 

PROMS 0^i:a-1f&c^orMllc3t^/c.'^X^- F-^ 
:^^j>;^j^^^^ . y^•X7- F, ^n°Di^VrJb##^© 

[0 050] 1 yO>'^'X2 2 63:. PC 1 /^'X 2 0 cfc D 
r-^IRiS^S5:)MSL^^^'X-C$)0 (Fl]x.&3!/^'Xl^S 1 6 b* 
h . i^XT- i5?feM3iS4 M Bps), Super 

iyOn>FP"-^4 6. mi!^r3>FP>-54 8. EE 
PROM^:0^6J5X-5':7 5^^i/:^ROM5 6. CMOS5 
StCflPx. ';r/^:S?-i^A - i7p (RTC) 

m^mmfmm (t^ni^mmmm ^mmr^ot^cm 

[005 1 ] Super I XOn^ F P-^4 6 tCiJ 

iyo7i<-- F 5 27!)5^^^nr*5D. yu '^i::-^^:^ 

^ - F^-/ >^ (FDD) ©SgKl. .'N'^UJl/ • F^/^ 

D^c-'^'^u/i" f'-tSrcoAtH:^ (p I o) . *^';r^i^- 

h^/M>>^c:^/';r;^ • T^-^(Z)At±l:^ (s i o) ^ 

[0052] FP-^4 8t'i^CC:3>f:x'-5! 

- s^xr A 1 OO^-^y- ' v:^-s;^x> • 
^:^-iy^yV^n^i><D'C^^. MPU. RAM. R 

> h D-^ 4 8iCt3:^>7- •t^-7*^W'-r3>Fa-^5 
4;!)5mfe3nri^^o • • =i>FP--^ 

• ^xrA 1 Q-cf^ffi^n^B V. 3. svmom 

«£Sm'E€r±fir5tr -5 D C / D C > ^ .-l^s^^ 
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[0 05 3 ] r^^u^v'^xROMSeji. BIOS^:/- 
[0054] Ajr^s, :3>h-:j.-^ — >Xf"A 1 0:?:«^ 

[0 0 5 5] :=^cc*^*m«JcD<'Pffl<b . > 

ows 9 83^tiNT" •?>*I BMt±0" OS/2" OJ: 20 

[0 0 5 6 ] ';r^.^s^>$n^i. 7^ ^^-^ 

ROMS 6(DnE'miMM<^^'^. B I o s o— gurab-s P 
OS T (Power On Self Test) CD:7'p A;55fett5 *1 

roi^^lteiTjsr^Hzx^n. post(0>''c2^^A7&s|| 
•ty 1 6CD^73Mf: (tetf.rt^co^ vr) ^^^ift^n Cxt^ 30 

0 0). ifti^rr3>h-jL-tS? • S^Xri^l 0O>'^ 
(Xr ^:?'! 0 2) . 

[0057] $/c. J ' jf^V I 6(Ct'i. POST 
l^^gt^B I OS, y-h • y^Vy yy'- rJ-F. ll^C 
tBHSIg I/01?--t'Xl?(D:7T-A^:cT ^IBffiT ^ 
/citxD^Ifct (S^XrAB I OSmS: ^i)iLriII9# 

PI) 3!j5^&:r6nri^'So postij, cneiCD:?^-^ 4o 
•^^^^r^rt^^ vt^^ROMsed^^-rf-o • 1 6 

CDi/XrAB 1 0S^It*cnf-U/dt(C, ms^c r-/ 

- FX h ^ •i'^'a- F^e^i-VT^'j iia^nri^^cfc^ 

tC. • -^-^r'J 1 6±0->X7^AB I 0SS1*|S<D5 

y-- F - X F^ -v:?' ■ F3&siBlt3nrc>^$IJ|S 
^iy^>y'-r^>. 

[0 05 8] CtllrCj:^^. ^-h • X F^-;':?^* F 

nrc^^Bjggl4cD^)^i:;>:iatt^®cz>F^'r:/ (fdd so 
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■^HDD4 0^) : ii«A F^-r:/ (FDD) 

-F ■ 'r^-S^3(>5HDD4 OCClBtt^tirfeO. FDD 
F • -r^-e^iOT. HDD4 otciBtf-^nri^-s 
HlOOSCDy-F - -f^-t^O^^. ^ICDOS^y 
(||lCD0ScDP-i5i^ : ^1 OOSO:?'- F • -f^-i^ 

1 6 --a-- F^n^ (Xr 1 0 6) . 
[0 0 59] Zf-V • Xh^ n-F&Cj:-E>^lQiii;^>s 
i^Tt^t. ^3cc rm OOS©Ci--5i^--^i;^i'>:^j 
ilB$4iri^6cfc^CC. y-f> • 1 6(DIB'tt^I« 

©^^m OOSOP-^Si^^P- Fb/c^llScD^tsI-NS? 

^lOOSOn-^^O^n^^A (— iIcD# 
^n-F) 3i)^ll?T^n'E>o cnJCjrD. HlOOScD:/ 
-F • Y^-i^O^-^, mic7)OS*WctS^T6~» 
(D^^::J-\'f)K H D D4 071^^3^ -f > • ^-t »; 1 6^ 

F^ti-S (X^ 1 0 > „ 

[0060] m i(Do soa- ^itc^^mm^^^j'^ ^ 

S3CC rmKDOSOJ^^-h^ty-vyy'j ilB^ 

P - ^ i O S J: o r ^d?) Bj( 0 ^ai?) 6 ti /c:0 1 CD O S C7) 
:^^-h^i^^i^^yy'L. mi<oos(Dy'u^^A 

OS;i^:/- h — >XrA 1 oirn 

1 CO o s u r I. ^ -SW®. <t So 

[0 0 6 1 ] :^ic. ^icDOSjOSigdSun^st^^Jj^^^ 

6. mi(DOStmrj:^m2<DOS^y'-V;^^. ||2 
CDO S CD^ljeUT-CB^SCor y'')^-iyB> ^UtT $ If S 

— jSo^ilicoi^r. ^4 (^0*^5) oyo-^i^- 

mtbx. Dos^mmvfcm^^-:>i^xmMr^. 

[ 0 0 6 2 ] ^ 4 (RVm 5 ) iC^T— ^CDMim, 
::<^l.Xiit:x-V':f)^OSmK^W^imy'u^'^M.^^m 

my'o^'yMt. m^m^^-r^:^f-yy'i3otm^ 
icuxv-^^^>h^^^yu- v'-r^ctxm.nr^ct 
^^xB^. osmK)W^&^y'otf^A[t. mi 
(DOSommTX'my^ti^ry'v'r-ty^y ' y'u^' 
^A<bL/t:^fi?)HD D4 0l?CC^>X F --^u $4iri,^r 

[0063] Xf^-;;^' 13 OXiit. mZCOOS^y- \' 

urn 2 (DOS (DmmTxmM<o7 ^ - 3 > ^mn 

^ (m^it4>^-^^y h) ^m^LX-^-^^:f)^e>^^0 
VP-FfS. rj:^^ :$:mmBP^^^^6i.^X . mzcOOS 
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[0 0 64] ^^ytJ-i^oyj^iitLnm^oy^'^^s 
nyy h C^^^-^if) n^iinbL. v—^^'^cji-yxim 

-5? — >Xf-Al 0CD@B^^»f^^f^rc8b(D"7'P 

[0 0 6 5] coit^. -mtLxmmmory'v'r- 

->X7-Ai o±i:?os^«3g^Sei(j>r'p//^A30sjaib$ 
tiTXT^ ^yi 3 OJ&s^itf^n-SCiCcJrv). 

/ctt^^'J^-^^^bV • 7'p^*^A^#t?:m2c7:)OScDy 

lett^Sl/OvN'-;^^ • :7*p>^^A;5«cA-f:^»; • y 

[0 0 6 6] $/c. ffeO:$^*:7>o-K<D:5iiiur, 

o-;^■•75^ • y'tuf^M. (RZJ^osm^m^f&Wiy'uif^ 
A) ^m^y-;KDi^#:7T-<ibiur^ft"r^»^^>55 

[0 0 6 7] S7CD13?llrit. Sfi^iCJ:0> OS^JQg 
X*Bt(j7*py^A (STrti Tdoboot.exeJ tm^) . 
r^>'-rx * ^'^-r>'^' (HT-CI^: fdosboot.sysj Td 40 

osBooT.vxdj i^ie) . r.'AnEmi^m] yo^-^-j^ ' y' 

P^''^A (^Trti Tcbsboot.comj ^^15) . ^^6^B 
1 OS^MSrf -5r7*'>/<Jr-S/3> - y'dif^A^^ts 
mZcDOSOy- h - -yr -Ol^ miVfit 

rbiosupdt.imqj iSlB) /t^^^'^ 'J • y r ^ 

-vxt'a 1 o-e^fi^n. ^mbtcm^M-ji^mi^tc 

'ir>p-KO. ^ doboot.exe} tM^^tlfcOS^K^W 50 
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X.jai&yp ^''^ACOr ::J>^^ »; {7ttlUOS^i) 

WTLmmy'ti^yi^ifi^-o - y-ti; 1 6CCP- K^fi 

[0 068] ±aiUfc^^iCD^»^>P- fnl 

imr^Ctr^<. m,m&^f'j:y'xih:::i)li,cJ:-or^'y> 

y^A. SLiy^M2CDOS(D:^- h ' -iM-iy- yy-Ol 
(J. ^KDOSi^l^oTt^r -fJViL/n^Hl^aih. IS 1 
(DOSCD:?r ^^JU - ^Xr AOgilT-CH D D 4 0 CC— 

[0 069 ] xoy^f yy' 1 3 2rji. ffji Lr^s^c 

^rcfc^?d:^^*X7- FA::^(lj®€LCD2 8Cc^:^-r'5 
^&CJ:D. f'Jffl#^c>^^Lr^^•X•7"- FOA^)3?>5^it$n 
-So >'^X'7- F3^)5— ^Uri^i^j:7^>^orcia^&c(i. Xr-:; 
r^'l 3 4Cr)*iJS*^S^$nTOS^«)§;lSai})>'-p>/^ 
Atc^fc^toll-STJ^TT-So CCDia-^. ^X(0:^^yy'13 

^'r^f ^ c i^cpi^^ne ^cDTijj^j: < , m^{:^m i o 

OSO^r ' t^X7"A^C<:fco-Clf^l$nTli^r>'^' 
-fx - F^^^^'•t>r;^l^ti^MI/0>'^••^^ - :7*P^5 
A. mZOOSOy"- h • '/p'-S^ • y r ^ )\^^^r ^ 
X$nft:i^Wf^<:fc'5iCUr^ctl^o 
[0 0 7 0 ] ^/c. ^nXV- F^^— ^Ori^/cil^CC 
ii. xr 34©S^3^)^*^5nrxr 36 
'^^tTb. HDD4 0&C:7T^Jl'iL>TfEiit34l-Cl^^ 
r^^WX• V'y^^^ (— ao^^n- F3^^6^^>'^''^:^ 
• :7r -TJU) - ^-t U 1 6&C^I1p- F<bL 

rp-F (I¥t<i3:, mi (DOS (D^jmttcy y^Otc 

■r^3- Fitrp-- FT-S) b/d^&c. f^^WX- F 
^^M';|:jeij!j$-i±5. Sa»)$nrcr>'>VX • F^^>'^' 
ii. OSW59g^JBlh:?'Pi^5A;5:> 60 3.^70:7 ^^5' 
d^^^^n^gf^mr-S (Xr-u;:?'] 44) , 
[0 0 7 1 ] OSWJ9^x^S!;:7'py^A(J. r^^WX 
• F^-f/^'^Jaift^-y-'Si. :j^OXf--;/:7*i 3 8rr/^' 
-fx - F^^'^^'^c«Lros*^7cDv v^^^sjc-r^o 

CtKCcfcO. r'^>'^X- F^H'>'^'(i||l OOSOI^T^ 

y -j^t^mm^'n^. trj:t>-^^ ^loosti. 
ia:n>b':x-^j • ->X^A 1 0OW4aS!i-^^jlf.^:7O/c: 

i.^^±X<Dyr^)l^%^0-XL. S^'^CftOXf-ii 



(10) 

17 

^:7-;;^L'. OSj?7*iiil5^)^'^7b/dgCC, CPU 14 

[0 0 7 3 3 ^/c. r'^^'-/:^ • Vy^^^tmKOOSCO 

^ • ypy^A. 112 CDO SCO h ♦ -/y-s;^ ' T^r 
-r;!/ Cf5jn^-iiO^^::i- K:0:»6^^^<'<:^'; - yr 

(1119 (A) CD r^;xfsit^g I /'o^N--;.^yp^ 
^*s^-r5„ 30 

ros;i?^7^^*-r6o c(D0ssi^7^m«. osm'o 
m^mby'o{/yAB 1 CD o s (0*^7 €:^g^■r 
oscD^t-- t'x^i^uv'm-r5:)\ x^tmm^o ly y ^ 

JTJ ^CDUrt-^ •:^-fe->^^LCD2 SCC^^L. CCD 40 

m) Ct(^c^-oXnt>ti^. ±:fecoj:^CCOSO)^7^ 
g^r^i. OS^fJ0msei6:7'p>;^^Al.3:&il^*^7 

[0 0 7 5] fStb^CDH 1 CDO S t'3:. O S l*7^*J^^W 

CDfeJI (X^yy'l 5 6) ^tf^3!»^ OSW0§K.i2ijj 

:7-py^A;^>^OS*^75t)^?g^'n^n^iXr u^:?'! 5 8 

Ai o<Dwmm^mm:tyf)m^^^tltcm'^tmmi>c, 50 
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75-tf. m^tiXi.^^±X<Dyr'<)i'%^^-:<L. & 
^CCfD D "C r - ^ ^<S??-r Si&T^m^^i ^ 

{.T^ryy^X 6 0) « 

[0 076] CC-C. 3i^<D#^JIIi'Cn>f:x-3? - i^X 
r-A 1 OCDW^ai^^^m^!?.^::'J05^^^$nfcif^cci^. o 
'E>WJ <J:>y V (xr 4 6) 3:)^tTt>ti-ci^^j:i^ 

(Xr-7:7'1 6 2co^)^3!ys§5t) cDr. rJVb'::^-^ • 
5^ X A (DII|atbXlimij!^> ^ ^ ^ ^' n ^ 5 A cc >^ 

3>f:x-t5? • v-Xf-ACDWiiibXi^m^!?.^:? 
3^)^tft)4i'5o his^h. 0^m:'J(r>y y '7tt^i'>oX\X\.^ic 

(Xx ;^:?*! 6 2CD#l)S7:)^W^^n^> CCti, OS 
*^7MI1^^^7'r^<bCPU 1 4cD*i)m5r>'^^X • F 

[0 0 7 7 ] cbC5r. ;*:^miliC:fel^rll2CDOS 

i:i/t:ffli^ri^5Dosta:, :7'D-fe.y-!?' (cpu 1 4) 

^ 1 CDO S £ t r iiffi oJgg^rifeCDO S (^:3l*fe01^CC*5 
l^rHl (DOSOH?!li t'T^tf/ii" Wi n d ows 9 
8 3^«NT" OS/^2" . gtlHi-€-cDf&CDOS) 

ori:^'5JK.^-es6f^-r'5o cotcisb. m2(DOS^y'- 
vr^^'C^tc^xuy'u-k y if o-t-- F ^^wr 5 
/^^^)^o y'O'ty^o^-b^^^wt^t. y" 

a-^y -^(DiBLmEmmm^^w^ic tsi^tc^ mmc u ^ tc 
^. "Windows'* moo s tm^'^w^'^- 

[0 0 7 8 ] fi£or. w^2ib^n/cx>^^''rx - F^-f 

^^CCDXx-:^:?'! 5 OCC:tel^T. :7'D-fe ifCD-t- F 
^^Mt-'S/cisbcDBijMIliU-C, :7*a'fe :^lfcD^- F^ 
^ 2 00 S tm^^'^W^'^- F (^HM^l^rti T Jl/ 
• -t- F) -^^MT'S/cS^XD— iScD:7*Pi^^A • F 
(yp-te yl^CD-t- F^ai^^li^— iScD^^n- F) 
^-f > - ^^'j 1 6CDielt$Ife5cr)^^. fSSlTFU' 
Xi1?3iir FbXj?)5|ll-(D^Il|c ((KSiBll««A5:^^ 

[0 0 7 9 ] >f -f > * y-^:'; 1 Bicgtccn- fu 

^cll;XIB1f.i^-glXO^^ •:^^ - :7*ny^AJ^C/||2cDO 
SCD>^- b • ^j^-V ' y 7 H )\/^^ii^Xi>. W2(D0 

sifiW)\'^t^^- Frr ^-fexoitg-c*^ii:^^3:)5^^„ 
%Emmm±X'mm'^cMmbxi^^$Mm^mi^o. 

[0 0 8 0 ] ±iaCD^il^tf'5i. ^-/>->^yi6 
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ny^A • rj- F^^^tT'E.. cncCctO> 
e:tcD't- F5&5S2cDOSd5i6<'^pJSg^j:-t- F ( •;T^t' 
••t>-F) '^S^T^. (Xf y:?*! 5 2). ^^cfc. :7'n 
^-j^<T>^- F^il^^it-S— aoy'ny^A • r7- F 

\vm^.y F ux iJKdiir F \y7sim-(hwm:^'^- k a 

i;^)5-C^-5o 10 

[ 0 0 8 n -acDypi!/^A • Y^mk^^mi 

:7*PH2-:;-!tO'^- FCD^M5^^^7-^^i. III4JC 

y^u^^A^sj^m^^ti^. OT. -^j^iS'ti^^ I /o^^- 
[0 0 8 2 ] :^r-yy^l 7 OVU. ^/td^^ r?> t:':x - 20 
^? • i^Xr-A 1 0O:7T-A':>:tr;5^ll2OOS^i[S 
FL>fcd:»cDJ:^CC (^2cDO St!)^^] OOS i 
Fa^tl-SJO^cOct-^CC) , B I oso— ^PrA^PO 

5^f^p^^- F'?:^rfij«:iiA^'^^^c7)i;]m, F 

m ^tf^o v:7 h^:trS] fQiA^^i^-c^?^ CD—as 

[0 0 8 3] J/>:. ^2005^:7- ht-^fci?)tcti. 30 

' p<-=e'; i 6'\cD^2oos*f*OP- Ftcj: 
53, y -f > - 1 6ccieit$n-ci^-s^2ooscD 
h - • :7 r ;i'Rt>'i:;xiS'lf,^g i /o^s 

•y^ - ^-pd/^Aj^j^Ki^ (±#^) an^/^^i^^^^c-r^ 
tiL^f)^^^. cofc^. Xo:)y.^yy'\7 z-cu. m 
(DO scy-:/- V ' - yr -<;i^]SLt>'r.;xiBttSg 

X/Of'^-j^ ' >'*ny^Ag^^, 11200 SOP- F 
^cX-yXlM^^intiii^WM (l^2O0S*{*;:^5p- f 
^n-r. :iS2ooso9-^^,«tot:ftffl$n-5>c t 

[ 0 0 8 4 ] a:f*0^tC{i. mti|^2 00SiU-COD 

1 BOIBtf.^Jt^O^ T Fl-XEOOOOh ( T h J 1 

O«|fc^»P0ST^€:^tfB I OS, r?*- h • X h ^ 

• F. Zl'-kmiMMm, I /'Ol?*- t'X^O:? r-A 
•^:crO^^P-F^i2ltT'5J^ci60^It!!{ (S^XrAB 

\osmm tLxm^^hti. rvxyXAooh^^tmt 

i^mr^tc^omM ( B D a : e I O S -^mM) i 50 
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[0 08 5 ] ^ • ^-t 1; 1 BOialtmiDtCC 

(i. B 1 0Sr-^$It|Si8i)lc, :7T-A^xTOr- 
i> €:iett.T -5 tci^COm 2 O^IUlt ( E B D A = Extended B 
lOS Data Area: l£5iB I O Sx-tS^mJit) hW^-ffbtl 
ri^-So CO}£5IB I 0Sy'-:$?milStO5fe3ir FUXta: 
B 1 OSr'-^J^ItilSOctior FUX40£h. 40Fh«:f'- 
5fi triB^.3nri^^ (TFUX40Eh. 40Fh«:iBfS 

^9 (A) mm) » 

[0 0 8 6 ] CO/cS?>Xr-';':?'l 7 2t?{^. IfiSiB 1 O 

sr-5?^jit$5:)5-fey^> hx<=fco ^<sr Fux (i$L.< 

li-;XIElt^g I /0^^• y ^ * -^'P y ^ A^IEtt-r^O 

loX^^mtxV- -{ y:^f cli iS^r h'ly:^) O^if^lyhV^^fb 
t^^^X'y'v^. B I OSr--^r0IJ|]^Or FbX40Eh, 4 

SSB I osf^-^^xyroi^YX/^sj^y^^ii^) . 1?--/ 
fcte^iB I o s ^ X 'j ro^mwo^fr 

^ra (S9 (B) mm) . 

[0 0 8 7 ] ^fc. B I 0Sr^-^^Ii|?O*Or FUX 

4i3h. 4i4hcc:('i, y-r> • 1 eoiets^ifeso^ 
•i^. r Fuxo ht>p^ 1 ^^/^'>r ^or^oMM^c:foc•t-5^ 

cf:^(c|£^B I OSy'-^x'jTOIf X^^i£;^0/cC 
<h^Cf$l\ TFbX4l3h, 4l4h&CiBtt.5^Tt.^57^- 
^4>S^^x^„ cn^cj:!:). i^t:^L.fd£5iB 1 OSr^ 
-^mM (r^XIB'tt^gl /0>'^•'y^ • :7*P^^^Ag# 
^i^iiL/cm!5^^-^t^) CCDOS:*^^iP- F^n-S)^ 
ccj: D . n^XlBlt^-g I /O^^ -j^ rfvt atJjs^s 

[0 0 8 8 ] nr:b\ ||200SO>^- h * -(^-i^ • 

0 :r.T (memorv size query software)^] ^ jA^^^ > F "5 
0:7 (l^lfflm^iE-T'S) CC^cO. DOS2^1*j55p- 

F 5 tifc *3 D os(Dy-^mm^ Lxim ^n^ct^t 
t^^^(Dv. ^200 so-/- V • -< ^-V' ' yy -rji'T^)^ 
±s # 5 n T fis ^ 5 n ^ c i ^ KS ± -r t: t "c t ^ . 

[0 0 89 ]^fc, ^> . ^^y 1 60T FUXO h 

^mntr ^mmv ^ x'o^itaccii, vy h^:^rw} o 
'^i^r^XlBtgS® i/o-y-trxSJOiAc^^ (fJOjA^^ 

m= I NTa3hOSiJ0iA^) /-^s^^L/cii-^CC. v'Xf- 

AB ] osmm'^ciEW.^tixi'^^yT-A'yx.r (zi-k 

IBtt^^ I /'Oi;*-t'X ( I NTl3h/^> F^^-vS^i- 
:yy't^j:^(icmmit$ri. :7T-A^:i:ro-;XIB'tt 
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[0 0 9 0 ] cnCCp^U. .X(D::^Tyy'l 7 r 
r^XIBtt^M 1 /0>'^• ^ • AO— a-Cab^ 1 

N Ti3h K ^-^s? I' yy^r^J:^ iCfiJ 0 iA^-<^ :^ 

[0 0 9 1 ] n^XIBlt^g I /0^>' V ^ ■ y'n AO 
^Ci-C^aan^i. 05-r>'*nH2-;.i?*rtgpODLUi;' 

x^ofii (DLbs;^x^ofiitir^-bx-r^i:^Xieti^ 

gOF^'Y:/#^^S-r) ^^x :;^T^o ^tr. D 
LU>^X^O«i?55. S5t)lB14:^)S^fc^^l^r;j^ifi1t^gO 

tm (DL=o) oitscia:. SI occ/T:t-cfc^ic. ^-r 

> • ^-ti; 1 6OiBSSli|SO0-i^:ll2O0SO:/- h • 

• :7 7- '/Jl//i>^lB'tt3:nri>^^flia{*5ri7-teX2 

[00 92 ]—:^. DLl-^X5?Oti*sfl60ffl (dl;*^ 

o>oi^ic(i. :?r-A':>:.:roz:;xt2tt^g jyo 

-»^-h'X-N.t^-t'>yT'5J:^tc$ija-r'5o COJt^, m 
lOiOT^T^^cc. DLue^x^fcjrotrig^^tii^cr 

[0 09 3 ] ^J'c. — ^CCr3>fjL-^ - v-Xr-Ai-a:. 
OS-^OSrjltfa^i'5:7*p^5ACCJ:^. ^igp^-t'; 
(y • y^'; 1 6) (DV^ x^m^^i^^^vy f> 

»>:<:Tf«OiA<J^ (fljOiA-5^^@= I NTlShOffJOiA 

^) 355^^$ti5i. iSifi^-^r';oi?->fX€ii»it-'Sif 

-t'x (liiJc^'tyif ^x'o^xy-) ^ti^xrc^ 
■So OS-^OSrjItf 5ti^:7'ai7'^AOtfi&a3:. *7)S9 

';o±Pir Fuxgs-effiti^^a#07-^«lt^iL/rffi 

[0 094] C(Dtc^. ;?^OXr «;»"7'1 7 ^tJt 

Ofcm^^c. Hi^CiHIt^g I /O^N' y ^ • y'aif^AO 
~SRrab-E> I NTi5h^N> F^^iz-f >>'*"rS4:'5icfij 

• v:? V^y :r.Tm^il,^j^> V y^y V 

[0095] r^iSlt^l^ I /0>^^* ^ - :7'n i!/^ AO 

ti^^*)t^^';-9--{X^. :S20oso:/--F • 

5^ • r^T-fii/.iJ^IB^^tirL^'S^IiiJr'P^KfiOTFu 

rfcmiUiOr F bX) igl./^^^tJc^^ 'J OiBtfm*;^?^?^ 
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*?iA^^^7C (OS-^OSrSltf$n5:7-cit>'^A) ;!)^ 
6Ei. ^2 00SOy-F- • ^ ^-^J - yy 

UK^. 112 oo soy- h • ^^--s^ ' :7t >fJW3^^'±« 

[0 0 9 6 ] ±iscc J: D r.;xiatt.^® i /o>'^• ^ • y 
p^^^A(cj:€)^S*^*^7l/. IHBic r:/^hxh^ v 

1 6 0->XrAB I OSIBttm^O^^. 
10 - X F^ a- F5!)^IBti$n'Cli5pIJU{'^s;^i>>:7' 
L. :/-F -XF^ -:3-F5:)5^tT3ti^« 
[0 09 7 ] cmCcfcD. $-r#5feilIia*5^4>]^l^:^- 
F • Vy^:/^-:^- hf-^^O SO:/- F • 

( I NTiBhosij^DiA^) tim^zn^m. ^i^cmnL 

fr^^^c. -^XiBm^gI/0-9*-t'XSi|?)iA;^«fiJJO 

JA^-^^ 5?os^g;^.ccci: or y ^nri^^or. 

^||200SO:/- F • ^ji-iy • r Jb/i)5|atg^n 

rti^>^,iiii;!)5r :i7-fex5n. FT-^iaro so:/- f 

- ^^y-t;'<htr^2ooso:/-F • 

[0 0 98 ] -eC/r. 02OOSOy-F • -f^-S^O 
-5^. ll200S*f*^^-Y> • y^'; 1 6fCP- Ff 

e/cdbO-^O^^:^^ F (||200SOP":$?^ : ^2 

oosoy-F • '<y->^o3fegltc{4gLrt.^'5) t!*^, 
y-<> • y-^e'; i 6±Ofl^^o^.^5cp- F^n^ (x 
30 r -7 1 8 0 ) „ 

[0 0 9 9 ] ^/c. :02OOSO:/- F • -T^-v^ * y 
y ^ ;uo5fe3l#itt«r:;xfB^® i /o/>- 5^ • :7-p ^' 
^Acciorga^r^^o-c. h - x h ^ y • p 

- F^)5|lt7-r5S2O0SOP"-^OD- F (Xr :':^' 

jt^i^-r > • ^-ty 1 oio^sooso-T'- h • ^ 
-e;^ - :7r -f^uo^its^r^-fexu. ^-f^-^^'ji 
6 Op;T^O«It?!ctcteS-r C i J: o mil L t: ^ J: 
COJr^Cc-rtata:. -zf-V ' XV^-jy' ' p-FO 
40 la^tJlBflrCCt^^D 2 O O S ^ h T 5 C (i: ^ 

[ 0 1 0 0 ] F • X h ^ • p- F Cc cfc ^ 

Ss^TT^i, lascc r^2oosop-^--e^-t^>yj 

ifB$4i"t:i^-5J:^CC. y -{> • 1 60iBltMiDt 

O^-^ll2O0SOP-^^P- Fb/c$Ii^05fegI^S^ 
■f>:7'Lv ll2 00SOP-^S2'0:?'py^A JSO^ 
%p-F) 3&5|ltf5*i'S>„ cncccto. :^2O0So:/ 

--h - -Y^-sxo^^. m2<Dos^w'^m^r h-m 
50 mQiSLumi otc rDos*<*^Jt3:>-7-i'x';Tj <b 
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2) „ 

[0 1 0 2] S/c. ^2CDOSCD:/-h - -Y^-^^* 7 

7 -fJl/iCtS. 02CDOSCD*iJfflITr^|^TT-<^BFr^CDr 

^ > • ^ ^ 1 6 (Dp;tSom*?1ccc a - f 5 nr 

1 OtC^T-S-O^v-i? • f-X BlOStDMir. 
(x^-;i:7*l 8 6) , iCr^. Ccdt:7'v^-^'3 > • 

[0 10 3] cojr^Jc. ;4c|ISfeiffJ.^-C(3:, M2c7)OS 

mm^mmy'ti^^ i.^mirri{t. mt.ummcm 

2<DOSi)^':/- V^tiXm'^(Dry'')'r-iy^l^i)m^i 

^^^nm^^cmM-v^^, ^tc. mi<Dos<DmwTv 

[0 10 4] $/c. $^S6??J^.CC4ol:r^^2(DOSCDy 
-Hi. m2CD0S€D:/- h - y-i^- yr-^)l'^'^ 

^>0-C^)^Or. n>t::7.-tS? — ^Xf-A 1 05CF DD 
tiJL/c!9. vx^f • h • F^»^§^€>^CD 40 

[0 10 5] Mtc. i^mmrMv^t. ii2ooso*i)iai 
Tvmm<Dry''j^-y^iy y'^if'yj^^mr-r^m 
cc. m^zm'M<ory'V'r-iyB> ' y'u^'yA^^t^m 
n^^^yu- ^t^ov. mtim^ory'V^r-iy^ 

> ' y'U^'yAtOX. :^i?CD^N'-S/3>(D:?*ay^A 
[0 1 0 6] ^/c. :$IIJfiii^^,l^-e». Bfr,^CDT>'''J^- 
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^C^3:::F>t:*:x-^ — >X7"A 1 0CDmi^^^:7G 

)5teiff'P^tf'5C<ti^j:< SaWic^ 1 (DOS ^iiy- F 
[0107] rj:is. ±iB-c&i^ 1 (DOSmMW}LX\.^^ 

mi^±o:) o s ^Mc h $ -a: i l r 2 oo^r 

[0108] ^lCD:fiFiSi3:, )iiic-><- vr^^osi)^:^^ 

'^tc3@fflBjffefj::^?i-c$,o, ^1 icc^fcfc^tc. N# 
gcDOSTi^^tiu-ci^^tt^-e, ^X(N4-i#@)oo 
soy- F5Cii:^M;grtffR€::S^^>n^ Fb. N+ l#@ 

oos^y^-hr^ct^m^Miryj&'c^^. com 

1 ^m^AmOO S cD^JlTJC^b>^ ^ ^ y m^^ct^fft^ n 
m^c:/-vr^os ti^mt^ ^y r -OV 'iy:Ky-2^^m^ 

o s (DrB^x^m<Dfm^mmm^mux^rj:\.mmx^ 
[0 109] ^tc. m2<Dyi'mt, m^<oos(Dmx^ 
^f^>o. ^1 2cc^t'cfcocc, N#g<DOS3;)^gtibLri^ 

^mmx. N + 1 #@MIFCD^^©0 S h CCui^^ 

/jrtSfS€-}S 0 r > n ^ F L r - ;xf ett^scc^ ^ 
„ coii2o:^iir«. iiliccy-- ft^ 

[0 1 10] tfc. ±iB-eti^ 2 CDOSC?>$IJ1SIT-C||tf 
oJ#g3^j:1S^M(Dry V^-i>3> • ^''n^^ACD^-^. 
orr^'y^-v^H^ • :7*Dy5'A (f$L/<l3:^— CD 
. :7-a>/^A<D;i?f^^t?||2CDOSCD 

2CDOSO:?'- F - -{ ' y 7 -< }i. • F 

z:;^IBtt^g I/O^N*u'^ ■ :?*Di/^Ai^i] 
ic. ^g|&a©r:7*';^-->^3> • ::?'P:5^^A;gr:^r 
>P-FL, ^2(DOS;!»^f|Eitltri^€>tt,^^-C. 

Ft'/c^^MOT ^-iy3> • y^AOcf* 
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[0 1 1 2] $/c. ±IS-e^i*fSB^^^t-^/ci60:7' 

> t* :x ^ (c>tt t r ^ - ^(Dmmyi 

[0114] 

[ I^B^O^A:^ ] LfcJ:^ CC$^B^ t J . rj > f ^ 

[0 115] MCC. ^l?Or3>f:x-^CC;N- K»^?:»:r 
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[^4] HI <DOS/^5^»}Uri^^tfc^;t):»6S2cDO 

-tf r p;f^cD r y V ^ 3 > ^^tf $ # —ilcoi^ii 

® -r y - tycD—^i^^^-rm r ^ , 

9 ] ( A ) (3:z:;xietfas i /o/^• ^ • yp ^ 

m-r^m. (B) t3:fii5:7'p^^A2iC)':?T^^U^Ii3l^ 
L||2(D0S^7'- h L//d^<Dy ^> • y^«;co^^y 
V y -r^^^f ^ - s^^^-cab^o 

mi I] smmi:i±(oos^mt.cy'- br^m^co 
mi 2] 3mm^j(±(oos^}\mc-:/- hr^ti^cD 

I 0 n>t*A— 5? • i^Xr A 

12 PC 

14 CPU 

16 ^-Cy-jt^V 

40 HDD 
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• Network Distributed DOS Demonstration 



New Technologies 



Please select one of the fodowing as the secoad boot OS. 

♦ Dowtiload and Boot DOS 3D-BeDch Program 

Start 3D bench program to test l^cy VGA perfcxtnanoe, 

• Povmload and Boot BIOS Update Program 
Srart BIOS Updaie UnJity lo update the system BIOS 

* Download and Boot PC Diagpostics Progyam 
Stan PC Diagponica Program to lest the PC system. 

(LMt Uedsurd 03:l£ PSV07/36 
Intcraalio^ Biairiw Micblnai Cofp.1 W.AU Rigto 
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FiQoi Hiroshi 2 Itoh an 9imm 01:41 PM 

This docuoittu coniains 5 Bttachment^ whose total fil« fize is 1.4UB 

To: mwhi 2 hoh/Jtpaii/IB\i{^lBMJP 
cc: 

From: Hiroshi 1 ltolV]ipan/ldM@IBM]p 
Subject 






Dear Eod Use<V 




The rDllowicg pBclags is used fen updating your system BIOS inugcL 
PI«flse dovntload It and itnrt the prii^dm»)OOL 




□ D □ □ g 

DOSBOOT.vxd toboctow dodMolays dobooLcKe bk]s(i|)di.jing 




Hiroshi lio 

System Admin iitrator ot'ZZZ Site OpaaaoD». 
YYYCompiaiy 
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